These proteins were estimated in the serum of eight patients after surgery. Both proteins rise markedly in the serum, the a., acid glycoprotein reaching peak concentration in two to three days, and falling again equally rapidly, the orosomucoid rising more slowly to reach a peak after four to seven days, and returning to normal values in 10 to 14 days. Estimations of serum levels in 24 patients with a variety of diseases show that the two proteins can vary independently; values as high as eight times normal were found for orosomucoid in Crohn's disease. In patients with proteinuria, orosomucoid is preferentially excreted in the urine. The losses of a1 acid glycoprotein are, however, anomalous, being proportionately less than those of albumin, relative to the serum levels.
centrations of the cxl and x2 globulins vary independently (Bjornesj6, 1955) ; the value of this approach is reduced both by the limited accuracy of the method, and by the fact that both cxl and %2 globulin as separated electrophoretically include a number of protein fractions. Winzler, Devor, Mehl, and Smyth (1948) showed that the fraction of serum not precipitated by 0-6 M perchloric acid contained a glycoprotein which they termed 'seromucoid', and which could be estimated as protein by the biuret or the Folin method; such estimations have shown considerable variations of this fraction in disease. More recently, however, the 'seromucoid' fraction has been found to contain several proteins (Greenspan, 1954 (Greenspan, , 1955 de Vaux St. Cyr, 1960) and moreover it is probable that in this method a considerable amount of cx1 glycoprotein is non-specifically co-precipitated with the other serum proteins (Hardwicke, unpublished) ; this technique therefore is also non-specific, though clinically it has been found of value.
Darcy (1960) has used an immunological method to measure a specific a globulin in the serum of rats which is associated with tissue growth, although the identity of this protein has not been definitely established. Specific estimations of orosomucoid (Schmid, 1953) , a pure protein contained in the 'seromucoid' fraction, have however been obtained immunologically using chick antisera (Goodman, Ramsey, Simpson, and Brennan, 1957) and some changes have been recorded in malignant disease (Silberberg, Goodman, Kefalides, and Winzler, 1955) .
Both orosomucoid and the cx1 acid glycoprotein of Schultze (Schultze, Gollner, Heide, Schonenberger, and Schwick, 1955) St. Cyr (1961) . The step of precipitation with ammonium sulphate was omitted, urine being applied directly after dialysis against acetate buffer,pH 4-5 0 04 M, to a diethyl amino-ethyl cellulose column equilibrated with the same buffer. The fraction eluted at pH 4 0 0-1 M was then reapplied to a column of diethyl amino-ethyl cellulose and orosomucoid was eluted on a second run at pH 4 0 0 1 M. The preparation thus obtained appeared to be electrophoretically homogeneous on paper at pH 4-3 and 8-7, and a single symmetrical peak was observed in the ultracentrifuge over a pH range 4 0 to 8-7, giving an S20W°= 272S in acetate buffer pH 4-5, 0-04 M. Nitrogen content (%/.) (Pregl, 1945) Polypeptide content (Y.,) (Wolfson et al., 1948) Hexose (0/) (Svennerholm, 1956 Table I . Rabbits were immunized with approximately 100 mg. of this preparation in divided doses, the first injection containing Freund's adjuvant and being intraperitoneal, the remainder being intravenous (Soothill, 1962) .
Estimates of orosomucoid were made by the method of Gell (1957) . A preparation (optical density in 1 cm. cuvettes = 0-8 at 280 mp) containing 100 mg. orosomucoid per 100 ml. by dry weight, and equivalent to a solution of 50 mg./100 ml. of human serum albumin when estimated by the Biuret method, was compared with standard serum (Fig. 2) Gell, 1957) .
RESULTS
NORMAL LEVELS Sera from 10 normal adult males and 10 normal females, between the ages of 17 and 47, were obtained.
Results are expressed as percentages of a standard serum from a healthy male subject, which was stored frozen in divided portions. Results vary from 75 % of normal to 150 % of normal for both proteins, with no significant sex differences. These values can be expressed as absolute values in the case of orosomucoid (Tables II and III). AFTER SURGICAL OPERATIONS It has previously been suggested that variations in the glycoproteins are related to tissue breakdown and repair. The changes in these two proteins were therefore studied following acute surgical trauma, in parallel with estimations of the total serum ax by paper electrophoresis, and some estimations of the plasma fibrinogen; Table IV The estimation of two alpha, glycoproteins in health and disease emerge from these data. First, the clearance of orosomucoid is usually higher than that of albumin, as expected, but in spite of the preferential loss of this protein in the urine, the serum level may be either raised or lowered; insufficient data are as yet available to interpret the significance of the high serum levels, which presumably reflect considerably increased production of this protein.
The loss of the a, acid glycoprotein in the urine is extremely variable. Although most patients excrete some of this protein in the urine, its 'clearance' is almost invariably less than that of albumin. Serum levels are usually low, consistent with the loss in the urine. One case (No. 35) is of particular interest. This patient had a nephrotic syndrome associated with minimal histological abnormality; unexpectedly he did not initially respond to cortisone treatment in the usual way, and in spite of a dose of cortisone of 150 mg. daily the serum steroid level remained low. When the drug was changed to prednisolone the proteinuria decreased, and a diuresis occurred. In this patient the°x1 acid glycoprotein level was consistently high or normal until effective therapy was started. It then fell to the expected subnormal values, this fall occurring rapidly, and before diminution in proteinuria could be confidently shown.
These cases are too few to provide more than preliminary data, but they do show a number of variations which are being further investigated. 'These diagnoses were based on renal biopsy histology (Blainey, Brewer, Hardwicke, and Soothill, 1960 (Weisman, Goldsmith, Winzler, and Lepper, 1961) . The results reported here have suggested that the oil acid glycoprotein is even more rapidly turned over, and that the half-life is likely to be of the order of one day. Previously, fibrinogen has been regarded as the most labile of plasma proteins, its rapid rise and fall in various infections and after surgical trauma being well studied (Ham and Curtis, 1938; Hodgson and Coon, 1954) . The a'2 macroglobulin has also been estimated immunologically in parallel with the oi1 glycoproteins in the post-operative period, but no significant change in serum level has been found.
In the patients with proteinuria, orosomucoid is preferentially lost in the urine as would be expected (Hardwicke and Soothill, 1961) and the serum level is often diminished; those cases with high serum levels therefore presumably have an increased production considerably above normal. The other a, glycoprotein studied, in spite of its low molecular weight when isolated (Schultze et al., 1955; Hardwicke and de Vaux St. Cyr, 1961) , is consistently less readily excreted than albumin; this finding suggests that it is either preferentially reabsorbed from the glomerular filtrate, or that the effective molecular weight in the plasma is greater than that of albumin (69,000). This protein readily complexes with ceruloplasmin at acid pH (Hardwicke, unpublished) and it is possible that even at plasma pH and molarity it may circulate as a loose complex with other plasma proteins. The serum level, though usually low, is not readily predictable on the basis of urinary losses; and in one case with an initially raised serum level, the level only dropped to subnormal values when effective steroid therapy was started.
So far relatively large quantities of antiserum have been needed for each analysis, and this has limited the number of estimations which have been done. The development of a more specific chemical technique for estimation would be desirable, and may well be fairly simple for orosomucoid.
Although the data reported in this paper are insufficient to do more than indicate some of the variations found in disease, they show with certainty that these two proteins can vary independently. Since both proteins are present in the 'seromucoid' fraction, and since this 'seromucoid' has been shown to vary widely in a variety of diseases, it seems probable that their separate estimation may prove clinically even more valuable. We would like to thank Professor J. R. Squire for his advice, Dr. J. F. Soothill, who kindly raised the antisera used in this work and has given much advice on technique, and Dr. K. Schmid for supplying us with a sample of his orosomucoid. We would also like to thank the physicians and surgeons of the United Birmingham Hospitals for permission to study their patients.
